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CASE 1
A 52-year-old healthy woman without any significant medi-
cal history was admitted with vomiting, right abdominal
pain, and chills. Laboratory data revealed an elevated white
blood cell count (28.39 103/ml), blood sugar (386 mg/dl),
urine ketone (3þ ), and metabolic acidosis. Diabetic keto-
acidosis was diagnosed. The right kidney was obscured
by gas on ultrasonography (‘veiled kidney sign’) (Figure 1).
A computed tomography (CT) demonstrated abnormal
air surrounding the right kidney with striated pattern of
acute pyelonephritis, suggesting emphysematous pyelone-
phritis of the right kidney (Figure 2). After CT-guided
drainage of pus and antibiotic therapy, she experienced
clinical improvement. Blood and pus cultures subsequently
revealed Klebsiella pneumoniae. The discharge diagnosis
was new-onset type II diabetes with emphysematous
pyelonephritis.
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Figure 1 | Abdominal ultrasonography showing
the right kidney obscured by the air shadows
(veiled kidney sign, arrows).
Figure 2 | (a) Abdominal radiograph, and (b) CT scan in soft tissue window and
(c) air window of emphysematous pyelonephritis. Note abnormal collection of air
around the right kidney, and striated and persistent parenchymal enhancement of the
right kidney in the nonenhanced CT scan owing to previous intravenous
pyelonephrography in another hospital.
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CASE 2
A 75-year-old woman with hypertension was admitted
with severe right upper abdominal pain. Laboratory studies
showed hyperbilirubinemia (total/direct 4.34/2.56 mg/dl)
and abnormal liver enzymes (alanine aminotransferase
446 U/l; aspartate aminotransferase 295 U/l; gamma-
glutamyltranspeptidase 332 U/l). Abdominal sonography
and CT showed a pancreatic mass with dilated biliary
and pancreatic ducts. Endoscopic biliary drainage was
attempted; however, air leak was found during the fluoro-
scopy, and the subsequent CT demonstrated free air
surrounding the right kidney (Figure 3). During exploratory
laparotomy, perforation of the second portion of duodenum
was identified with a hard pancreatic tumor from head to
body with vascular encroachment, which on biopsy showed
adenocarcinoma.
The imaging pattern of duodenal perforation, from either
primary duodenal ulceration or secondary iatrogenic com-
plication of endoscopic retrograde cholangiopancreaticogra-
phy, may mimic emphysematous pyelonephritis. The veiled
kidney sign on ultrasonography, although classically de-
scribed with duodenal perforation (Valentino’s Syndrome),
may also be seen in emphysematous pyelonephritis. These
disorders may be differentiated by the appearance of the
kidneys, abnormal in emphysematous pyelonephritis but
normal in duodenal perforation with intact renal paren
chyma and enhancement, as shown in Figure 3.
Figure 3 | The second portion of duodenal perforation after endoscopic retrograde cholangiopancreaticography. The fluoroscopy
reveals abnormal collection of air surrounding the (a) right kidney, but normal appearance and enhancement of the renal parenchyma on the
CT scan in (b) soft tissue window and (c) air window.
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